Regression of myocardial hypertrophy after aortic valve replacement: faster in women?
In patients with aortic stenosis, pressure overload induces cardiac hypertrophy and fibrosis. Female sex and estrogens influence cardiac remodeling and fibrosis in animal models and in men. Sex differences and their molecular mechanisms in hypertrophy regression after aortic valve replacement have not yet been studied. We prospectively obtained preoperative and early postoperative echocardiography in 92 patients, 53 women and 39 men, undergoing aortic valve replacement for isolated aortic stenosis. We analyzed in a subgroup of 10 patients matrix gene expression in left ventricular (LV) biopsies. In addition, we determined the effect of 17β-estradiol on collagen synthesis in isolated rat cardiac fibroblasts. Preoperatively, women and men had similar ejection fraction. Similar percentages of women and men had increased LV diameters (37% and 38%). Women more frequently exhibited LV hypertrophy than men (women: 86%; men: 56%; P<0.01). Postoperatively, increased LV diameters persisted in 34% of men but only in 12% of women (P<0.023). LV hypertrophy reversed more frequently in women than in men, leading to a similar prevalence of LV hypertrophy after surgery (women: 45%; men: 36%). In surgical biopsies, men had significantly higher collagen I and III and matrix metalloproteinase 2 gene expression than women. In isolated rat cardiac fibroblasts, 17β-estradiol significantly increased collagen I and III gene expressions in male cells but decreased it in female cells. Women adapt to pressure overload differently from men. Less fibrosis before surgery may enable faster regression after surgery.